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1994
Iraqi

border
feint1994

Restore
Democracy

1992-4
Somalia
famine

1990,
92, 96
Liberia
3 NEOs

1991,94
Somalia 2

NEOs

1993-6
Provide
Promise

1993
Rwanda
famine

1993
Able

Sentry

1991-2
Sea Angel

I/II

1992
Hurricane
Andrew

1992
LA

Riots

1992-6
Southern

Watch

1992
Sierra
Leone
NEO

1993-6
Deny
Flight

1991-6
Provide
Comfort

1990-1
Desert
Storm

1991, 94
Haiti

2 NEOs

1991-3
GTMO/
Haiti

refugees

1992
Provide

Hope

1990
Just

Cause

1993-6
Sharp
Guard

1996
Taiwan

maneuvers

1994
North

Korea alert

1995-6
Bosnia
IFOR

1992-6
Sinai
MNF

Use of U.S. ForcesUse of U.S. Forces
1990-19961990-1996

2010
Chem/Bio

Anti-Terrorism
Counter

Proliferation
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Messages From The Top
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More demanding operational requirements
•new complex missions
•expanding mission space
•complexity of systems and plans
•demand for joint/combined training
•security challenges

Greater technical capability at lower cost
•communications
•computers
•advanced software technology
•displays/human-machine interfaces
•data storage and management
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Continuing squeeze on DoD resources
•shrinking, dispersed force structure
•competition for resources limits field exercises
•need to carefully examine every investment
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The Strategy Is Being ExecutedThe Strategy Is Being Executed
Through a series ofThrough a series of DoD DoD-wide M&S Planning Documents-wide M&S Planning Documents

Department of Defense

DIRECTIVE

DoD MODELING AND SIMULATION (M&S) MANAGEMENT

EXCIMS
M&S Master Plan
• Training
• Analytic
• Acquisition
                    Jan 95

DoD

DoD Directive 5000.59

DEPARTMENT
OF THE

AIR FORCE

MODELING AND SIMULATION MANAGEMENT

Modeling &
SImulatioN

MASTER
PLAN

USAF

UNITED STATES
MARINE CORPS

MODELING AND SIMULATION MANAGEMENT

MODELING &
SIMULATION

MASTER
PLAN

DEPARTMENT
OF THE
NAVY

MODELING AND SIMULATION MANAGEMENT

Modeling &
Simulation

Master
Plan

Navy

DEPARTMENT
OF THE
ARMY

MODELING AND SIMULATION MANAGEMENT

USMC

Army

Modeling & 
Simulation

Master
Planning 
Process

“The Joint Components”

Joint Staff
Joint

Activities
Combatant
Commands

CJCSI 8510.01

CHAIRMAN OF THE
JOINT CHIEFS OF STAFF

INSTRUCTION

JOINT MODELING AND SIMULATION
 MANAGEMENT

JM&S Management
• Policy
• Responsibilities
• Master Planning

Process
• JMSEP
                      Apr 96

JCS



Move  “Move  “tronstrons”, not troops”, not troops



DoD M&S Master Plan

DoDDoD 5000.59-P, Modeling and Simulation Master Plan 5000.59-P, Modeling and Simulation Master Plan
October 1995October 1995

Objective 1

Develop a common technical
framework for

M&S

Objective 2

Provide timely and
authoritative representations
of the natural environment

Objective 3

Provide authoritative
representations

of systems

Objective 4

Provide authoritative
representations

of human behavior

Objective 5

Establish an M&S
infrastructure

to meet
developer and
end-user needs

Objective 6

Share the benefits
of M&S

Objective 1

Develop a common technical framework for 
M&S

Sub-objectives

1-1
High-level architecture

1-2
Conceptual models of the mission space

1-3
Data standardization

Objective 2

Provide timely and authoritative representations
of the natural environment

Sub-objectives

2-1
Terrain

2-2
Oceans

2-3
Atmosphere

2-4
Space

Objective 3

Provide authoritative representations
of systems

Objective 4

Provide authoritative representations
of human behavior

Sub-objectives

4-1
Individuals

4-2
Groups and organizations

Objective 5

Establish an M&S infrastructure to meet
developer and end-user needs

Sub-objectives
5-1

Field systems
5-2

VV&A
5-3

Repositories
     5-4

Communications
5-5 

Coordination Center

Objective 6

Share the benefits of M&S

Sub-objectives

6-1

Quantify impact

6-2

Education

6-3
Dual-use



M&S: An Analogy to City PlanningM&S: An Analogy to City Planning
Payoffs: Interoperability and reuse = capability and cost-effectivenessPayoffs: Interoperability and reuse = capability and cost-effectiveness

StreetStreet
PlanPlan

Ordinances
Ordinances

BuildingBuilding
CodesCodes

Common Technical FrameworkCommon Technical Framework
•High Level Architecture
•CMMS (common world view) 
•Data Standards

•VV&A policy and procedures 
•Help Desks and Education 
•Environmental databases
•Resource repositories
•Communication networks
•Supporting software/tools

Common ServicesCommon Services
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JSIMS

C4I
Interfaces

Range
Interfaces

All simulations and All simulations and 

live interfaceslive interfaces



Common Technical 
Framework:

• High Level Architecture 
(HLA)

• Conceptual Models of
the Mission Space 

(CMMS)

• Data Standards

Objective 1Objective 1

In
ter

op
er

ab
ili

ty
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Concept of Interoperability

ExamplesExamples of Standards

ParametersParameters

UnitsUnits

CoordinateCoordinate
 System System

Data FormatsData Formats

ConversionsConversions

Mathematical Mathematical 
ApproachesApproaches

LanguagesLanguages

Analysis Analysis 
Approach and ToolsApproach and Tools ScenariosScenarios

TimingTiming
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Object Model TemplateObject Model Template  
(OMT)(OMT)

Interoperability Today - HLA

Provides a common framework
 for HLA object model

 documentation. 

Name

Version

Purpose

Date

Beach Assault  FOM

1.0 Alpha

1 Jan 1998

Object Model Identification Table

Name

Version

Purpose

Category Information

Domain

Date

Sponsor

POC

POC Organ

POC Tele

POC Email

Combat Soldier 

N/A

Oct 96

Use for Urban Terrain Operations

Trainig

Army STRICOM

COL Rock

Army Simulation Center
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TANKS

ADCAAA

AAA HELOS

AWACS

BOMBERS

9803279_UK.AI

NAVAL
FORCES

TACAIR

TACAIR

  

  

Naval Simulation

Army SimulationArmy Simulation

Aircraft SimulatorsAircraft Simulators
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Interoperability Today - HLA

HLA is Viewed as Part of Broader StandardsHLA is Viewed as Part of Broader Standards

DoD DoD Joint Technical Joint Technical 
ArchitectureArchitecture

(JTA)(JTA)

North Atlantic Treaty North Atlantic Treaty 
OrganizationOrganization

 (NATO) (NATO)

Simulation Interoperability Simulation Interoperability 
Standards OrganizationStandards Organization

(SISO)(SISO)
for IEEE Standardsfor IEEE Standards

Object ManagementObject Management
Group Group 
(OMG)(OMG)
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Interoperability Today - HLA

DoD Policy: “Under the authority of [DoD Directive 5000.59],
and as prescribed by y [the DoD Modeling and Simulation
Master Plan], I designate the High Level Architecture as the
standard technical architecture for all DoD simulations.”

HLA supersedes Distributed Interactive Simulation (DIS) and
ALSP

 “No Can” Dates“No Can” Dates
--“No Can Pay”- “No Can Pay”- first day of FY99first day of FY99

◆◆ no funds for developing/modifying non-HLA-no funds for developing/modifying non-HLA-
compliant simulationscompliant simulations

--“No Can Play”- “No Can Play”- first day of FY01first day of FY01
◆   Retirement of non-HLA-compliant simulations
◆   Waivers must be decided on a corporate basis

             Dr. Paul Kaminski, USD(A&T)
                                  10 September 1996



Knowledge
Collection

     
 Component

Desig
nated

 Source
s

Subject Matter
Experts

Data

Bases

Publications
Doctrine

Operations
Tactics

Common
Semantics
& Syntax

Common
Data 

Interchange
Formats

  DIF

CSS

Data StandardsData Standards
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CMMS is a bridge between the warfighter and the developer!

)XQFWLRQDO�GHVFULSWLRQV�RI��UHOHYDQW�DVSHFWV�RI�WKH�UHDO��RU�SURMHFWHG��

ZRUOG��LQFOXGLQJ�

Conceptual Model
Front-end analysis to

determine warfighter’s
representation of the

real world

��HQWLWLHV ��SURFHVVHV ��UHODWLRQVKLSV�DQG�LQWHUDFWLRQV

�LQFOXGLQJ�HQYLURQPHQWDO�IDFWRUV�



Representation

Natural Environment

Systems

Human Behavior

Objective 2, 3, & 4Objective 2, 3, & 4



Old simulation engineering saying:
“We can make your simulation as real as you want, 

even if it takes every dollar you have.”

RepresentationRepresentation



One User’s ConceptOne User’s Concept
of Realityof Reality

Simulation is at best an imperfect replication of the real world!

RepresentationRepresentation

RealityReality
SimulationSimulation

End-ProductEnd-Product
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Types of M&STypes of M&S

L A N

CPU MVS

INTERNET

CPU UNIX

LAN
DIALOG VIRTUALVIRTUALVIRTUAL

CPU VMS

ORGANIZATIONORGANIZATIONORGANIZATION

C
4
I

CC
44
II

OBOBOB

CONSTRUCTIVECONSTRUCTIVECONSTRUCTIVE

LIVELIVELIVE
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••  'DWD�&ROOHFWLRQ

��,QIRUPDWLRQ�FRPSOH[LW\

��/HYHO�RI�IRFXV

��$XWKRULWDWLYH�VRXUFH

��&RQVLVWHQF\�DFURVV�FDWHJRULHV

��%RXQGDULHV�EHWZHHQ�DUHDV

��:KHQ�GRHV�RQH�VWRS�DQG�RWKHU

VWDUW

��/DFN�RI�DYDLODEOH�LQIRUPDWLRQ

��2EWDLQLQJ�DJUHHPHQW�DFURVV�

VLPXODWLRQV

��6SHFLILF�QHHGV�ZLWKLQ�	�EHWZHHQ

VHUYLFHV

��/HYHO�RI�GHWDLO�YDULHV�DFURVV

WDVNV�REMHFWLYHV

��%DQGZLGWK�YV��UHDOLVP

��3OD\HUV�LQWHUIHUHQFH�ZLWK

� HQYLURQPHQW

Navy
Subsurface

Army

Terrain

Space

Air Force

Atmosphere

Ocean

Navy
Surface



Representation - Systems Specific IssuesRepresentation - Systems Specific Issues

�'��������;��5��
���
8�

=�6���
	�@
��

'���
������6��
(����������
�

��'��������
�F$����������
�

Understand
Environmental Effects

on Systems/Components

System

Engagement

Mission

CampaignHigh
Aggregation

Low
Aggregation

Simulate
Environmental Effects

on Engagements

Develop & Test
Environmental Exploitation

Tactics in Mission
Planning & Rehearsal

Exploit
the Environment in
Campaign Planning

& Execution

Low 
Fidelity

High
Fidelity



Simulation Infrastructure

C4I Translation

Distributed

          Repository

Lifecycle Applications Common Services

Common

           Modeling

                Frmwk

70 Ship/Boat
Types  &

Interactions

Expanded
Air/Land/Sea

SNE

107 Aircraft Types
& Interactions

USMC Units &
Equipment

Civil & Milt
Infrastructure

Effects

47 Bomb/Gun/
Rocket Types  &

Interactions

13 Nat’l
Sys/Products &

Interactions
47 Missile Types

& Interactions

Sea & Aero
Ports &

Interactions

4 Satellite Types
& Interactions

57 Joint
Units/Eqpt &
Interactions

290 Land Unit
Types &

Interactions

139 Land
Platform/ Weapon/
Equipment Types

& Interactions

Balanced, Joint Battlespace

40 Joint &
Srvc C4I

Sys
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:RUNLQJ�

0HPRU\

/RQJ�7HUP

0HPRU\

6LWXDWLRQ�

$VVHVVPHQW

'HFLVLRQ

0DNLQJ

0XOWLWDVNLQJ 5HDFWLRQ�WR

6WUHVV�

(PRWLRQV

,QIRUPDWLRQ�3URFHVVLQJ

3ODQQLQJ

,QGLYLGXDO,QGLYLGXDO

*URXS*URXS
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Common Services

VV&A

Repositories

Information Sources

Objective 5Objective 5
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Information Services

    WEB SITES

EDUCATIONEDUCATION
CONFERENCESCONFERENCES

MSRR / MSOSA

shareshare



Resource Access is Confusing

Unique data collection programs, archiving methodology,
and data distribution methods leads to duplication of

model, algorithm, and database development.

HELP!





What is the MSRR?
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$�FHQWUDO�FDWDORJ�RI�UHVRXUFHV

$�VHFXULW\�V\VWHP�WR�SUHYHQW�XQDXWKRUL]HG�GLVFORVXUH�RI�UHVRXUFHV

$�VHDUFK�HQJLQH�WR�LQGH[�0	6�UHODWHG�VLWHV

$Q�DGPLQLVWUDWLYH�DQG�VHUYLFH�LQIUDVWUXFWXUH
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MEL NodeMEL Node

standard transfer
format

WWW
interface

metadata
products

query 
& request

query reply ��

User SiteUser Site

Access SitesAccess Sites �
�

�

�   �

�
� �   

Autonomous
Resource Sites

MEL approach: 3 tier architecture simplifies user accessMEL approach: 3 tier architecture simplifies user access



HLA OMDDS

Interaction
Classes

Object
Classes

Enumerated
Data Types

Complex
Data Types

SOMs

FOMs

Attributes/
Parameters

� $�ZHE�EDVHG�UHSRVLWRU\�RI

FRPPRQ�FRQWHQW�IRU�WKH

FUHDWLRQ�RI�+/$��620V�DQG

)20V

� $VVLVWV�XVHUV�LQ�

² 'HYHORSLQJ�REMHFW�PRGHOV

XVLQJ�FRPPRQ�GDWD��E\

GRZQORDGLQJ�20''6�GDWD

WR�XVH�ZLWK�20'7�

² 5HODWLQJ�VLPXODWLRQV�WR

UHDO�ZRUOG�V\VWHPV

� 'HYHORSPHQW�VWDWXV�

² $YDLODEOH�QRZ

� KWWS���KOD�GPVR�PLO

² :LOO�EH�PDLQWDLQHG�	

VXSSRUWHG�E\�'062�RQ�D

ORQJ�WHUP�EDVLV
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AnalysisAcquisition

Training
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:::�LQIRUPDWLRQ�VXSSRUW

0626$�1HW

2Q�/LQH�6HUYLFH
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7KH�0LVVLRQ���0626$·V�PLVVLRQ�LV�WR�DVVLVW�'R'�DFWLYLWLHV�LQ�PHHWLQJ
WKHLU�0	6�QHHGV�E\�SURYLGLQJ�RSHUDWLRQDO�DGYLFH�DQG�IDFLOLWDWLQJ

DFFHVV�WR�0	6�LQIRUPDWLRQ�DQG�DVVHWV�

'HGLFDWHG
6XSSRUW�7HDP

*HQHUDO
6XSSRUW
7HDP

0	6
+HOS�'HVN

,QWHUQHW�

KWWS���ZZZ�PVRVD�GPVR�PLO

6,351HW�
KWWS���ZZZ�PVRVD�GPVR�FRQWUDFWRU�GLV�VPLO�PLO
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Share the 
Benefits of M&S

Quantify Impact

Education

Objective 6Objective 6
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ACADEMIC AND DEFENSE

 COLLEGES AND UNIVERSITIES

ACADEMIC AND DoD

COLLEGES/UNIVERSITIES

ISTIST



M & S COURSES
• M&S Staff Officers Course

(MSSOC)
• Executive Level Orientation

(ELO)
• Program Management Office

M&S Workshop

• MS 101

Information/Applications: www.dmso.mil

• Regional Comprehensive
introduction

• Implementer-level Hands-
on training in use of HLA

• CD education materials
• HLA Video
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JOINT
US/ALLIED

BATTLE
GROUP

ENEMY
GROUND

LAUNCHED
MISSILES

ENEMY
HELOENEMY SUB

ASCM ATTACK

USN COMBAT
AIR PATROL

CV BATTLE
GROUP

ENEMY
JAMMING

ENEMY
AIR ATTACK

COMMERCIAL
AIR LANES

AMPHIBIOUS
GROUP

MERCHANT
SHIPS TBM

ATTACKS

CV-LAUNCHED
STRIKE

E2-C
SURVEILLANCE

COOPERATIVE
ENGAGEMENT

RETURNING
CV STRIKE AIRCRAFT

A R E A  D E F EN S E

SH IP  SE L F

D E F E N S E

AWACS

JTIDS

T H E A T E R  D E F E N S E

HAWK

PATRIOT




